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and 12 families are reported in this study. The tribe Ophiopogoneae 
of the lily family. Liliaceae, and the genus Dendri^hint of the orchid 

materials cultivated in Taipei. Some effort has been made to make 
a cyto-taxonomical study of the plants from Lanhsii Island (Hotel 

21 taxa have been investigated. A brief synopsis for the tribe 
Ophiopogoneae of the lily family is proposed for Taiwan species, and 
a new basic number of X-g is suggested. In the genus Dendrobium, 
it seems there are three groups of plants that can be recognized 
based on the characters of the pseudobulbs and the leaves, and on 
their different basic chromosome numbers. Le. X = 10. X = 19. and 
X=15. Of the chromosome studies made. 29 taxa are reported here 

orchid family. 


IfTTRODUCTION 

This is an extension of our studies on the Monocotyledons of Taiwan from a 
systematic point of view.“> During the past two years, extensive collections have 
been made on liliaceous and orchidaceous species. They were collected from 
different localities and then brought back to Taipei and either cultivated in our 
experimental gardens or in a shade house. An attempt has been made to make a 
general survey of the genus Dendrobium (Orchidaceae), and of some of the liliaceous 
plants, especially, Liriope, and Opbiopogon. In addition, as many as possible of other 
monocots have been gathered so as to make a comparative study on these rather 
difficult taxa. 

Due to the extremely similar appearcnce between the genus Liriope and Ophi- 
opogon. a lot of our herbarium sheets were very much confused in their determi¬ 
nation. These plants are widely distributed in temperate and subtropical regions 
where they grow as an undergrowth in moist woods, or in the littoral grasslands. 
The vegetative parts of these plants look so much like that even an expert in the 
regional flora feels reluctant to name them. We have found three species of Liriope 
in Taiwan, namely: L. angtislissima, L. platyphylla and L. spicata. Liriope minor has 
also been recorded, but the author has failed to find a single specimen of it either 
in the field or herbaria. A new record of a species of Opbiopogon, O. jaburan, has 
been found in the course of this study. This plant grows at LanhsU (Botel Tobago) 

( 2 ) This study is supported in part by a grant sponsored by the Biological Center of 
Academia Sinica. 

(3) Preliminary chromosome Studies on the Vascular Plants of Taiwan (IV). Counts 
and Systematic notes on some .Monocotyledons. Taiwania IS: 123-136 (1971). 
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•■ 17 . The other species of Ophiopogon are: O. formosanum, O. japonicum, O. 
plmBseapus and O. scaber. These two genera are included in a tribe, Ophiopogoneae, 
; or br some in an independent family, Ophiopogonaceae. The Liriope species have 
Aeir pollen sacs elliptical, rounded at the apex, with filaments of nearly equal 
kaCth to the anthers, while in the Ophiopogon species, the anthers arc acuminate at 
‘ Ae apex, and have elongate deltoid pollen sacs with very short filaments. 

No previous cytological studies have been made on the Taiwan species of the 
•rfte Ophiopogoneae. The present study is based on critically examined samples, 
tterefore, a thorough investigation on the cytotaxonomy of this group of plants, 
oabtned with systematic data of these cytological observations is given here. 

More than two-thirds of the Dendrobium species studied cytologically in this 
pa^ are native taxa. An attempt has been made to investigate the cytology of 
the orchid family, however, this is only a part of that study. A limited number of 
«m have been identified but most of the collections are waiting until they bloom 
I before critical studies can be made. The basic number of the genus Dendrobium 
bas been considered to be X = 10, and X=19. Many of the chromosome counts on 
fbe orchid family appear here for the first time. 


MATERIALS AND METHODS 

I All plants studied in this study, were collected from their native habitats. In 
Ae case of the genera Liriope, Ophiopogon, and other herbaceous monocots, the floral 
I bads were usually fixed in the field, and the root tips were fixed from plants which 
bad been transplanted to claypots and kept in our shade house. In the genus 
ibmdrobium and other epiphytic species of the orchidaceous plants, the root tips 
were pretreated in a 0.002 mol 8-hydro-oxyquinolin aqueous solution for 4 hours at 
nand 20°C. A list of the collections are shown in Table 2. A complete set of the 
laaacher specimens are preserved in the Herbarium of the National Taiwan Uni- 
' aersity (TAI) and some of the living materials are being cultivated in the experi- 
■ratil gardens of the Department of Botany, NTU. 

The standard 3:1 alcohol-glacial acetic acid fixative was applied both for floral 
bads and root-tips. The materials were then subsequently transferred into 70^ 
ilcobol and stored in a 5°C refrigerator until time permitted their cytological 
' iavestigations. IN hydrochloric acid was used to decompose the middle lamella and 
tte aceto-carmine or aceto-orcein squash techniques were universally applied 
iw preparing slides. 


Table 1 is a brief summary of the results of the present cytological study of 
Ae Taiwan monocots. The systematic notes together with the cytological infor- 
■ations are discussed for each taxon. The families are arranged according to the 
j Batchinson system (1959). Following the family name is the Hutchinson’s family 
I wawber, and the number in parenthesis is the family number proposed by Dalla 
j Terre & Harms (1908), with additions from Engler & Diels, ed. 11, (1936) this is 
^ followed in the Cave’s Index (1958-1965) and the Ornduff’s Index (1967, 1968). 
Tbe genera and species are arranged alphabetically after the families. An asterisk!*) 
1 jatTintr- the first time a count has been reported as far as is known. 
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Table 1. Chromosome Counts in Some Taiwan Monocots 
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Table 2. A List of Collections 


Aiisan (Wffljljl-CHIAYI CO.: 23‘32'-120*47'. ait. 2.230 m. 

Cultivated in Taipel-9913. 

Chihpen (58I*)-TA1TUNG CO.: 22'42'-12r01'. collected from a secondary forest along 
Oct. 1. 1967-4044. 

Cultivated in Taipei-C216, C217. C218. C219. C220. C221. C222. C223. C224. 
Chihtanshan (jttamj)-TAIPEI CO.: ca. 24-57'-121'31'. Alt. 700m, collected from a moist 
primary forest. 

Cultivated in Taipei-9907 (B043E). 

Chinshan (AOD-TAIPEI CO.: 2y57'-121'31', littoral region. 

Sept. 10, 1967-3880. 

Chihsingshan (^iUl)-TAIPEI CO.: 25'10’-12r33'. collected from elevation of about 
900 m. in sulphur spring area. 

May 11, 1968-4460, 4467. 

Chinshuiying (j|*»)-TAITUNG CO.: 22’22'-120’46'. in a primitive forest. Alt. 700m. 

Cultivated in Taipei-9912 (F096E); 9919 (F105E); 9920 (6033E). 

Chitl (iHei-NANTOU CO.: ca. 23*36'-20’38', alt. about 1,000 m. 

Cultivated in Taipel-C15& 

Chitou (Seai-NANTOU CO.: ca. 23'38’-120'37’. alt. 950m.. location of Experimental 
Forest Station of National Taiwan University. 

Sept. 2, 1969-6101, 6511. 

Cultivated in Taipei-9914 {B014T). 

Chusuipo (1I1*JS)-TAITUNG CO.: 22"23'-120'49', collected from elevation about 400m 
to 590 m., in a primary forest. 

July 31, 1967-3429, 3436. 

Cultivated in Taipei-C206. C309. 

Fengkang (a»)-PINGTUNG CO.: 22‘12'-120’41', collected from a riverbed. 

Oct. 2, 1967-4100, 4107. 

Hohuanahan (^ibll)-NANTOU CO.: 24*04'-12ri6'. collected from elevation of about 
3,103 m. 

Aug. 22. 1967-3792, 3834. 

Hsinhuatien (mtJS)-TAIPEI CO.: 25T3'-121*27'. collected from the sandy coastal 
region. 

Apr. 28. 1968-4338. 

Hushaochang (jl:«Mi)-TAIPEI CO.: 24'55'-121'35'. collected from elevation of about 
Aug. 5. 1967-3474. 

Renting (JITI-PINGTUNG CO.: 2r57'-120’47'. coUected from the coastal region. 

Oct. 4, 1967-4140, 4163. 

Oct. 5. 1967-4186. 

Kueihu ((ft*ll)-TAITONG CO.: ca. 22’46'-120‘53', collected from elevation of about 
1,600 m., in a primary forest. 

July 27. 1967-3273, 3286. 

July 29, 1967-3350. 

Cultivated in Taipei-C016. 

Lanhsa ((WI)-TAITUNG CO.: 22‘00’06''-20W07"-12r29'58»-12r36'12''. an Island called 
also Botel Tobago, or Orchid Island. 

Aug. 26. 1968-4843. 4848. 

Aug. 27. 1968-4868, 487& 

Aug. 28, 1968-4910. 4911, 4926. 

Aug. 29. 1968-4927. 

Aug. 30. 1968-4633. 4954. 
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Aug. 31. 1968-4956. 4969. 

Sept. 1. 1968-4975. 4977. 

Sept. 2. 1968 -4978. 

Sept. 3. 1968-4989. 4991. 4996. 

Cultivated in Taipei-9909 (B348E). 99iO (F26iE). 9911 (FZ28E). 9915 (K. Hau). 9918 
(F20E). 9921 (F234E). 

Unshan (|(ll]4)-HUALIEN CO.: ca. TS'SS'-Ul'ae’. collected from elevation of about 
1.800 m. 

Cultivated in Taipei—C197. 

Llukuei -23'00'-120*38'. collected from a Cryptomtritt plantation. Alt. about 700 m. 

Cultivated in Taipei-99a8 (F262E). 

Lutao (aui)-TAITUNG CO.: 22’39'-121'29'. a amali Wand. 

Cultivated in Taipei-9916 (F213E). 

Nankang (fl®)-TAIPEI CO.: 25-03’-121*36'. alt. ca. 100 m. 

March 23. 1969t 

Paiahawan (eia>«)-TAIPEI CO.: ca. 25'14'-121*14'. collected from a sandy coastal region. 
SepL 10. 1967-3866. 

Paiyunshanchuang (*H!Ulltt)-CHlAYI CO.: ca. 23*28'-120*26' alt. 3.550 m in Abut 
primary forest. 

Sept. 8. 1969-6304. 

Taipei («fl:)-TAlPEI CITY: 25*03'-121*31'. collected around the University Campus. 
NTU. 

July 7. 1968-4569. 

Tanshui (JMc)-TAIPEI CO.: 25*11'-121*26'. collected from south side, of Tanshui 
River. 

Apr. 9. 1968-4569. 

Tatungshan (;l:)Slll)-TAIPEI CO.: ca. 24*48'-121*21'. alt. about 500m. collected in moist 

Oct. 10. 1969-6409. 6411. 6420. 6423. 6430. 6432. 

Tawu (*R)-TA1TUNG CO.: 22*22'-120*54'. collected from the coastal region. 

July 31. 1967-3415. 

Cultivated in Taipei-C253. 

TavfUshan (:ita4))-TAITU.NG CO.: 22*30'-120*41'. alt. 1300m. collected in a primary 
forest. 

Cultivated in Talpei-9917 (F182R). 

Wulai (S*)-TA1PEI CO.: 24*52’-121*33'. alt. 145m. 

Aug. 13. 1957-3481 

Yehliu (WB)-TAIPEI CO.: 25*13'-121*42'. collected from the coastal region. 

Cultivated in Taipei-C245. 

Yushanchienshan (SlIjliidD-CHIAYI CO. 

Sept. 29. 1969-0306. 
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AUsmataceae 

One species, Sagittaria trifolia, was used for chromosome studies. This is a 
rery common aquatic weed found in the paddy fields. In the meiotic cells »=11 
was counted, a number which confirms the previous count (Hsu, ’67). 
Commelinaceae 

Three genera were studied cytologically, namely Commelina, Forrestia and Pollia. 
Commelina auricuiata, a species growing in gravel river beds, shows a diploid 
nature, which is a first time record for the species. In C. communis different counts 
were obtained from Wulai and LanhsU. The former is a diploid which confirms the 
former count (Hsu, ’67), while from the latter locality a tetraploid was discovered. 

Forrestia chinensis, an undergrowth in moist forests at low altitudes, is a diploid 
species, the same chromosome counts of « = 10 has previously been found by the 
present author, who proposed a basic number of X = 10 (Hsu, ’67). The chromosomes 
are fairly large in this species. A first time chromosome number of « = 10 was 
obtained for Pollia sorzogonensis. 

FUgellariaceae 

Only one species, Flagellaria indica, is known from southern Taiwan in this 
family. This is a woody vine with a scandent stem and climbs by its circinate 
leaf tips. The somatic cells of 2n=38 was counted from LansU material, the count 
confirms the previous chromosome number. 

Hosaceae 

The somatic count of 2n=20 was found for Musa formosana. This is a first 
time count. The chromosomes are medium sized and fairly short at the anaphase 
configuration. 

Zingiberaceae 

A small flowered taxon, Alpinia intermedia, was found for cytological investi¬ 
gation. The somatic cells were counted with 2«=24 chromosomes. It confirms the 
previous count made on meiotic cells, n=12, by the present author (Hsu ’67). The 
chromosomes are unequal in size, and fairly large in this species. 

Liliaceae 

Six genera, Aletris, Dianella, Disporum, Liriope, Ophiopogon, and Tricyrtis were 
studied for their chromosomes. Aletris spicata has a meiotic count of »»=13 which 
b a new addition to the chromosome atlas. It has medium sized chromosomes. 
Dianella nemorosa of Lanhsfi Island has »=16 chromosomes, the same chromosome 
number as was found for plants collected on Taiwan. Medium sized chromosomes 
were found in this species. The karyotype of Disporum kawakamii was studied by 
Chao et al. (’63). The present study confirms the previous results (Chuang et al., 

Chao et al. ’63). It has large chromosomes. The lowland Liriope species, L. 
angustissima, is found with a haploid chromosome number of n=18. In Ophiopogon, 
O. jaburan grows on coastal regions of LanhsU Island, while O. planiscapus is 
commonly found at low to medium altitudes. All of them are diploid with 2» = 36 
for somatic chromosomes. O. scaber, a tetraploid, is found only at higher elevations. 
The tribe Ophiopogoncae was studied thoroughly. The species can be identified by 
the following key: 

Key to the Taiwan genera and species of tribe Ophiopogoneae 

l( 8) Pollen sac* elliptical, rounded at the apex, with a distinct filament. Liriope 

2(3) Leaves 8-12 mm wide, apex usually obtuse, suddenly acute; inflorescences 

5-17cm long, very densely flowered; plant estoloniferous...Z. plaiyphylla Wang ct Tang 
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3(2) Leave* lea* than 5mm wide; inflorescence* Ioo*ely flowered: 

4(5) Plant* less than 15cm high; infloreacence* leg* than 4 cm long; 5-10 

flowered; leave* 1-2 mm wide; plant stoloniferou*. L. minor 

5(4) Plant* more than 20cm high; inflorescence* 15-20-flowered; leave* 3-5mm wide: 

6(7) Inflorescences more than 10 cm long; plants stoloniferou*; grows in 

mountainous region*.i. laxispicata Hay. (i. spicala) 

7( 6 ) Inflorescence 5-10 cm long; plant* estoloniferous, grow* on lowlands 

and coastal region*. L. angt/sfissirra Ohwi 

8( 1) Pollen sacs deltoid, acuminate at the apex, with very short filament*. Opkipogon 

9(10) Leaves 7-13mm wide; pedicels long, plants estoloniferous.O. jabumn (Kunth) Lodd 

10(9) Leaves leas than 6 mm wide; pedicels shorter; plants stolon if ercus: 

11(12) Leaves 4-6 mm wide, apex usually obtuse; margins obscurely serrulate. 

teeth far apart; scapes t as long as the leaves. .O. plamxapjs Nakr.i 

12(11) Leaves 2-3 ma wide; margins distinctly serrulate, teeth dense: 

13(14) Flowers 5-8 in a scape, the scape nearly as long as the leaves; perianth- 

segments oblong, obtuse at apex, flat, 5-8 mm long. 0. formosanum Ohwi 

14(13) Flowers 2-4 in a scape, the scape 4-18 cm long: 

15(16) Perianth-segments acute at the apex, lanceolate, reflexed, 4-5 mm 

long. O. japonicum Ker 

16(15) Perianth-segments oblong, obtuse at the apex. flat. 3-5 mm long.O. Kober Ohwi 

The Formosan species of Tricyrtis were studied by Simizu (’62) from the view 
point of gross morphology. The present count on chromosomes of the meiotic cells 
agrees with Sato (’39) »=26, however, 2»=25 has also been reported by Sato. 
Araceae 

Three genera, Acorus, Atocasia and Colocasia, were investigated. Ac. gramineus 
is a petrophilus grass-like plant with small meiotic chromosomes of » = 12. Al. 
macrorhUa and C. esculentum from the LanhsU Island show somatic counts of 2« = 28. 
All of them are diploid. 

Typhaceae 

A shallow water aquatic species, Typha orientalis, was found in Taiwan. It’s 
count was 2»=60, on the LanhsU material. It grows in marshy places close to the 
seashore. 

Palmae 

One of the most common native palms is Arenga engleri. This species has 2« = 
32. It has small somatic chromosomes. This is a first time count. 

Cyperaceae 

Small chromosomes of somatic cells 2«=12 were counted for Fimbrystylis dicho- 
toma. It agrees with the previous observation (Hsu, ’67), but 2«=10 was reported 
by Sharma & Bol (’56). 

Orchidaceae 

The chromosomes of thirteen genera were studied. All of the species are reported 
for the first time. A petrophilus grass-like orchid on sunny hillside, BletUla 
formosana, has somatic chromosomes of 2«=16. It grows commonly at medium 
altitudes. One of the terrestrial orchids, a broad-leaved and shade-loving genus, is 
the genus Calanthe. The purple flowered C. longicalcarata and the yellow flowered 
C. yushuni have the same somatic count of 2n=40. 

The genus Dendrobium of Taiwan, is an epiphytic genus. So far as our materials 
are concerned, there seems to be at least three groups of plants classified on their 
chromosome numbers. The first group with basic number of X=19, has the pseudo¬ 
bulbs terete and erect and leaves lorate, D. fimbriatolabellum, D. flaviflorum, D. 
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luishanaense, D. kwashotense, D. longkalcaratum, D. miyakei, and, D. moniliforme fall 
in this first group which are diploid with 2n = 38 somatic chromosomes. The second 
group has X=10 basic number and these pseudobulbs are erect and flattened and 
have flat acicular leaves. This is represented by a diploid species, 2«=20, D. 
uentricosum from the Lanhsa Island. The third group represented by D. nakaharai 
has a 2» = 30 somatic number, this has creeping, deeply jointed pseudobulbs and 
small elliptical leaves. It seems the basic number of X-15 should be added to the 
already known numbers of X=10, and X=^19. 

A small yellow flowered handsome epiphyte is the DendrochUum formosanum. 
It has somatic chromosomes of 2n=30, and has a slender and pendent inflorescence. 

Diploprora uraiense has been found in moist primitive forests and on mossy 
rocks along streams. Its somatic chromosome number is 2n = 16. 

The somatic count of 2n=30 was observed for the Gastrochilus somai and the 
meiotic count of » = 12 was found for a parasitic giant species, Gastrodia elata. 

Habenaria longitentaculata grows in dark primitive forests where considerable 
humus has been deposited. The fringed margin of the lip is the outstanding feature 
of the species. It has 2n=42 chromosomes. 

The somatic count of 2« = 30 and 2n=26 were observed for Liparis keitaoensis 
and for Microstylis latifoUa respectively. 

Root tip materials of three LanhsU Island plants were studied. The flower of 
Saccolubium koloense smells like Cinnamomum zeylanicum. The vegetative part of 
this plant looks like Phalenopsis, but the inflorescences are axillary with a stout and 
pendent axis. A somatic number of 2n=30 was counted. In Sarcanthus micranlhus 
and Spathoglottis PKcata. 2» = 36 and 2»=18 was observed. 

Gramineae 

Two kinds of bamboo. Bambusa oldhamii, and B. stenostachya, are very common 
in Taiwan. The former has meiotic cells of n=12. This bamboo is edible and 
extensively cultivated for its young shoots, while in the latter the somatic cells are 
2a =24. These are planted to form natural giant hedges. 

Among the grasses examined, most of the counts agree with the previous counts 
of Chen & Hsu (1961, ’62). CapUHpedium kwaskolensis and Isachne schmidii are the 
first time counts on record. The former species has meiotic cells of n=20, while 
the latter has a = 10 chromosomes. Calamagrostis arundinaceas has a somatic count 
of 2n=28 which confirms Sorsa’s observation. The result of Tateoka on Lepturus 
repens is recognized in the meiotic count of a=27 by LanhsU plant, and the haploid 
number of a=28 is added to the Formosan Trisetum bifidum. 
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EXPLANATION OF PLATE FIGURES* 

Plate I. 

Pig. 1.* SagiUaria trifoHa Linn., early metaphase I with 11 bivalents. 

Pig. 2. Commtlim auriculata Blume. diakinesis with 11 bivalents. 

Pig. 3.* Commelina communes Linn., somatic early metaphase with 22 chromosomes; magni¬ 
fication reduced to 2/5. 

Fig. 5.* Pollia tonogonenais H. Mey.. early metaphase I with 10 bivalents. 

Fig. 6. Musa formosam Hay., somatic anaphase showing 20: 20 distribution of chromcsomea. 
Fig. 7.* Alpmia intermedia Gagnep.. somatic metaphase with 28 chromosomes; magnification 
reduced to 2/5. 

Fig. 8. Aletris spicata Fr.. diakinesis with 13 bivalents. 

Fig. 9.* Dianelta nemorosa Lam., diakinesis with 16 bivalents. 

Fig. 10. Diaporum kaaaiamii Hay., somatic early metaphase with 16 chromosomes. 

Fig. 11.* LiriopJ anguatiasima Ohwi. somatic early metaphase with 36 chromosomes. 

Fig. 12. Ophiopogon formoaana Ohwi. somatic early metaphase with 18 chromosomes. 

Fig. 13. Ophiopogm jabunm (Kunth) Lodd.. somatic metaphase with 18 chromosomes. 

Fig. 14. Ophiopogon ptaniacapua Nakai. somatic metaphase with 18 chromosomes. 

Fig. 15. Ophiopogon pianiscapua Nakai. diakinesis with 9 bivalents. 

Fig. 16. Opkiopagon acaber Ohwi. somatic metaphase with 36 chromosomes. 

Fig. 17. Tricyrtis formoaana Bak.. diakinesis with 26 bivalents; magnification reduced to 2/5 
Fig. 18. Alocasia maerorrhiaa (L.) Schott., somatic metaphase with 28 chromosomes. 

Fig. 19.* Colocaaia eaculentum Schottl. somatic metaphase with 28 chromosomes. 

Fig. 20. Typha orientalis Pars., somatic early metaphase with 60 chromosomes. 

Fig. 21. Arenga engleri Beccari. somatic metaphase with 32 chromosomes. 

Fig. 22.* Cyperua sp.. somatic metaphase with 16 chromosomes. 

EXPLANATION OF PLATE FIGURES* 

Plate U. 

Fig. 23.* Bletiila formoaana (Hay.) Schltr.. somatic metaphase with 16 chromosomes. 

Fig. 24. Caianthe iongicakarata Hay, somatic metaphase with 40 chromosomes. 

Fig. 25. Caianthe ynahuid Mori et Yam., somatic metaphase with 40 chromosomes^ 

Fig. 25 Dendrcbmm fimbriatotabelium Hay., somatic metaphase with 38 chromosomes. 

Fig. 27. Dendrobiam ftavifiorum Hay., somatic metaphase with 38 chromosomes. 

Fig. 28. Dendrobium heiahanaense Hay., somatic metaphase with 38 chromosomes. 

Fig. 29. Dendrobium ktoaahctenae Hay., somatic metaphase with 38 chromosomes. 

Fig. 30. Dendrobium longicaicaratum Hay., somatic metaphase with 38 chromosomes. 

Fig. 31. Dendrobium miyahei Schltr.. somatic metaphase with 38 chromosomes. 

Fig. 32. Dendrobium moniforme Sw.. somatic metaphase with 38 chromosomes. 

Fig. 33. Dsndrobium nakahorai Schltr., somatic metaphase with 30 chromosomes. 

Fig. 34. D.'ndrobium oentrkosum Krfinal.. somatic metaphase with 20 chromosomes. 

Fig. 35. Dendrochiium formoaanum Masamune. somatic metaphase with 30 chromosomes. 

Fig. 36. Dipioprora uraienae Hay, somatic metaphase with 16 chromosomes. 

Fig. 37. Gaalrockilua aomai Hay., somatic metaphase with 30 chromosomes. 

Fig. 38. Gaatrodia elata Blume. diakinesis with 24 bivalents. 
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EXPLANATION OF PLATE FIGURES* 
Plate UI. 


Fig. 39. 
Fig. 43. 
Fig. 41.* 
Fig. 42. 
Fig. 4X 
Fig. 44.* 
Fig. 45. 
Fig. 46. 
Fig. 47.* 
Fig. 48. 
Fig. 49. 
Fig. 53. 
Fig. 51. 
Fig. 52. 
Fig. 53. 
Fig. 54. 
Fig. 55. 
Fig. 58.* 
Fig. 57. 
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Fig. 59. 
Fig. 6a 
Fig. 61. 
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HabtKaria lo igUtntaailata Hay., somatic metaphase with 28 chromosomes. 

Liparii ktilaMnais Hay., somatic metaphase with 30 chromosomes. 

Micmtylis lali/olia J. J. Smith, somatic metaphas: with 40 chromosomes. 

Sa-xclahmm kolvm (Yam.) Yam., somatic metaphass with 30 chromosomes. 
StrcaDikva micraatkus Am», somatic metaphase with 36 chromosomes. 

Spalhogloltis plicata Bl.. somatic metaphase with 18 chromosomes. 

Bam^Hsa oldkamii Munro, diakinesis with 12 bivalents. 

Batibna sUiuutackya Hsckel, somatic metaphass with 24 chromosomes. 

Calamagrmtis amndiiia:ea (L.) Roth., somatic early metaphase with 28 chromosomes. 
CapiUiptdium kunukotsnsis (Hay.) Hsu, diakinesis with 20 bivaients. 

Cmckma calycnhtia Cavan, diakinesis with 34 bivalents. 

Ckloris barbata Sw.. diakinesis with 20 bivalents. 

Digitaria adscandens Hsnr.. diakinesis with 27 bivalents. 

Digaaria laplatta Ohwi var. rectkidmit Ohwi, diakinesis with 18 bivalents. 

Digdaria valasrtiu Link., diakinesis with 18 bivalents. 

Bltusine indka (L.) Gartn., somatic metaphass with 18 chromosomes. 

ErixUoa pn-era (Rets.) C.E. Hubb., diakinesis with 18 bivalents. 

Ichmuthus vktaus (F. M. Bail.) Msrr.. diakinesis with 20 bivalenta 
Isacktu Khmidn Hack., diakinesis with 10 bivalents. 

Lepluna nptns (Forst. f.) R. Br.. diakinesis with 27 bivalensts. 

Pankum mlatum Rets., somatic metaphass with 18 chromosomes. 

Paapal'Atn distkkum Linn., diakinesis with 20 bivaienta 
Setaria gtnkulaia (Lam.) P. Bsauv., diakinesis with 36 blvalenta 
TriutHtH bifidum (Thunb.) OhwL diakinesis with 28 bivalenta 

Trtsetum spiadum (L.) Richter var. fontuaaxum (Honda) Ohwi, late diakinesis with 


• The magnihcation scale used in 
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